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© Pharmaceutical composition. 



Q>?) A pharmaceutical composition comprises one or more 
essential fatty acids, for example y-linolenic acid, in conjunc- 
tion with glutathione. The compositions may be used in the 
treatment of cancer or inflammatory disorders. 
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'" PHARMACEUTICAL 'COMPOSITION" 

FIELD OF 'THE 'INVENTION 

This invention relates to the treatment of certain 
diseases and disorders primarily, but not exclusively, in the 
field of human medicine and to compositions for use therein. 
GENERAL BACKGROUND 

Considerable interest has been shown in recent years 
in the use of prostaglandin (PG) precursors in medicine. 

For various reasons when raised levels of prostaglandins 
are required it is not usually practical to administer 
naturally occurring prostaglandins such as PGE1 and PGE2 to 
patients. Consequently, considerable attention has focussed 
on the use of prostaglandin precursors including linoleic 
acid, Y-linolenic acid (GLA) and dihomo-y-linolenic acid 
(DGLA) . 

Conversion of these materials in the body is believed 
to be as shown in the following diagram;- 
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The. broad outline of this pathway is well known, and 
it brings out clearly that a major function of essential fatty 
acids (EFAs) is to act as precursors for prostaglandins, 1-series 
PGs being formed from dihomo-Y-linolenic acid (DGLA) and 
2- series PGs from arachidonic acid (AA) . DGLA and AA are 
present in food in only small quantities, and the major EFA 
in food is linoleic acid which is first converted to 
Y-linolenic acid (GIA) and then to DGIA and AA, the latter 
step being irreversible. The conversion of linoleic acid to 
GIA is a limiting step, adequate in the young and healthy body 
but often inadequate in ageing or in many diseased states. 

DGLA is the key substance. GLA is almost completely 
and very rapidly converted in the body to DGLA and so for 
practical purposes the oral administration of DGLA and GIA 
amounts to the same thing. DGLA can be converted to a storage 
form, changed to arachidonic acid and thence to PGs of the 
2- series, or converted to PGs of the 1-series. 

A balance between 1-series and 2-series PGs is, the 
inventor believes, highly significant in terms of overall 
control of the conversion pathways. Such control is not 
understood in detail but without restriction to the theory 
it appears first that PGE2 is able to enhance the formation 
of 1-series PGs, and second that PGE1 is able to block 
arachidonic acid mobilisation from tissue stores. Thus the 
condition for a negative feedback control loop exists? 
overproduction of PGE2 from AA will activate PGE1 synthesis, 
the PGE1 will inhibit AA mobilisation, and production of the 
2-series PGs will drop. Further, TXA2, an unstable product of 
the 2-series endoperaxides arising in 2-series PG production, 
also appears to limit mobilisation of AA and to enhance 1-series 
PGs and in particular PGE1 production. Thus again the activity 
of the 2-series PG synthesis pathway gives rise indirectly to 
a material that controls that pathway. 
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EFA METABOLISM IN "CANCER 'CELLS 

One particular characteristic shown by human and 
animal cancer cells and by transformed cells is a consistent 
absence of the enzyme -delta- 6~desaturase which converts 
linoleic acid to y-l^nolenic acid. The inventor believes 
that this fact is of great significance and that faulty 
essential fatty acid metabolism is a key factor in cancer. 

The outline of the pathways of EFA metabolism in the 
body is given earlier, and as stated DGLA is the key substance. 
It can be converted to a storage form, or to PGs of the 

1- series, or to arachidonic acid and thence to PGs of the 

2- series. The conversion to arachidonic acid is irreversible. 

Accordingly it can be seen that since y-linolenic 
acid is a necessary precursor of dihomo-y-linolenic acid 
and thus of 1-series PGs, and since also cellular stores of 
DGLA are very limited, cancer cells and transformed cells 
soon lose the ability to make 1-series PGs and in particular 
the important compound PGE1. 

The inventor believes that many of the characteristic 
features of transformed and cancer cells are due to this 
damage to PG metabolism and accordingly that measures used 
in the treatment of cancer will be more effective, 
particularly in the long term, if they are supported by 
measures to restore production of 1-series PGs and particularly 
PGE1 in the cells. 
GENERAL MEDICAL BACKGROUND 

There is increasing evidence that PGs of the 1-series 
play a vital role in many key areas. First, PGE1 activates 
T-lymphocytes. Defective T-lymphocytes are believed to be 
involved in causing a wide range of allergic and inflammatory 
disorders and in making individuals susceptible to cancer and 
infections of all types. Second, PGE1 is important in preventing 
over-production of collagen and fibrous tissue, a factor which 
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plays a major role in arthritis and the so-called collagen 
diseases. Third PGE1 levels are extremely low in patients 
with schizophrenia and are moderately low in patients with 
depression. Fourth, PGE1 appears to be important in 
controlling cholesterol levels and necessary for the normal 
actions of insulin. Fifth, PGE1 dilates blood vessels and 
may be expected to be helpful in any situation in which vessel 
spasm occurs. Sixth, PGE1 appears to inhibit the production 
of 2-series PGs, levels of which are raised in a wide variety 
of inflammatory disorders. Seventh, PGE1 increases production 
of cyclic AMP which has anti -inflammatory effects. 
GLUTATHIONE 

Glutathione is made up of three aminoacid residues 
and has formula: 

BOOC-CE-CH -CH -CO-NH-CH-CO-NH-CH -COOH 

{ 2 
NH 2 CH 2 SH 

It may exist in reduced or oxidised forms and is the 
most abundant -SB compound in mammalian cells. It has 
recently come to particular notice in a report by Anna M. Novi 
in Science, 212. 541-542 (1st May 1981). There, remarkable 
results are given in preventing establishment of aflatoxin- 
induced tumours in rats and in causing regression and cure of 
large, established tumours. No explanation is proposed. 

Glutathione is also known, for example from the 
inventor's own book 'Prostaglandins: Physiology, Pharmacology 
and Clinical Significance 1 , Eden Press, Montreal 1978, to be 
a co- factor able to activate the enzyme PGE isomerase, by which 
PGEs are formed from 1-series or 2-series endoper oxides. 
THE INVENTION 

The present inventor has considered glutathione afresh 
in the light of his knowledge of EFA metabolism summarised above 
and of the above work on glutathione, and has concluded that 
valuable results can be had from compositions of EFA 1 s, especially 
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GIA and/or DGIA, and glutathione , which may be in any 
convenient form. 

Optional further components are any of the agents 
proposed in the inventor's previous patent applications referred 
to later herein as enhancing 1-series PG formation or, more 
broadly expressed, as influencing the 1-series/ 2-series PG 
balance in the body in favour of 1-series PGs. 

Situations in which the present proposal is of value 
are set out in detail below. Particular reference is made 
however to treatment of inflammatory disorders and cancer by 
use of essential fatty acid/glutathione compositions/ and 
to treatment of cancer with such compositions containing also 
reverse transformers, in particular thioproline, as described 
in the inventor's published European Patent Specification 
No. A 0 037 175. 

DETAILS OF APPLICATION GENERALLY 

The broad aim of the present invention is to influence 
the 1— series/ 2- series PG balance in the body in favour of 
1-series PG's and specifically to selectively enhance formation 
of PG's of the 1-series and particularly PGE1. The diseases 
and disorders below are among those in which such action is 
indicated: 

1. Situations in which defective T-lymphocyte function 

has been described such as allergic and inflammatory disorders, 
multiple sclerosis, schizophrenia and cancer. 

2. Situations in which regulation of collagen formation 
and breakdown is defective including rheumatoid arthritis, 
systemic lupus erythematosus, and various "collagen" diseases. 

3. Mental illnesses in which low PGE1 levels have been 
reported including depression, schizophrenia and alcohol 
withdrawal and the later stages of alcohol intoxication. In 
depression for example platelet PGE1 production is moderately 
reduced whereas in schizophrenia it is severely reduced. 
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4. Disorders of lipid and carbohydrate metabolism in 
particular diabetes mellitus and situations in which blood 
cholesterol levels are elevated. 

5. Disorders in which there is a tendency of blood vessels 
to go into spasm such as angina pectoris, myocardial infarction, 
migraine, and Raynaud's syndrome; also hypertension. 

6. Disorders of inflammation in which there may be excessive 
production of 2-series PG's from arachidonic acid, often coupled 
with low levels of cyclic AMP. Such disorders include multiple 
sclerosis, systemic lupus erythematosus, Crohn's disease; 
ulcerative colitis; inflammatory diseases of the kidney, for 
example, glomerulonephritis and nephrotic syndrome; inflammatory 
and degenerative diseased of the nervous and muscular systems, 
for example, muscular dystrophies, Friedreich's ataxia and 
related conditions of peripheral nerve degeneration; disorders of 
an auto-immune nature; and other collagen related diseases; 
rheumatoid arthritis and other inflammatory joint disorders; 
inflammatory skin disorders; disorders characterised by recurrent 
inflammation such as Familial Mediterranean Fever or Behcet's 
Syndrome . \ 

CANCER DETAILS 

One aspect of the present invention is in particular the 

provision of GLA or DGLA to by-pass the block at the delta-6- 

desaturase and enable cancer cells which have lost the enzyme 

to continue to make PGE1. 

The connection between 1-series PG metabolism and reverse 

transformation is discussed more fully in the inventor's 

published European Patent Specification No. A 037 175* From this 
connection it would be expected that substances such as PGE1 

might themselves induce the reverse transformation process. 
It is therefore significant that it is in fact known that PGE1 
is able to induce reverse transformation in cultured cells, 
possibly through stimulating production of a nucleotide known 
as cyclic AMP (adenosine monophosphate) which is also known 
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to induce the transformation. These reverse transformation 
inducing properties have been known since 1971, but the 
inventor believes that he is the first to recognise their 
current significance through his concern with prostaglandin 
metabolism generally. Through his approach, it has been 
possible to see that, while substances such as PGE1 and 
cyclic AMP would never be thought of as possible components 
of therapeutic compositions, being unstable and generally 
unsuitable for administration/ restoration of the natural 
in situ production of 1-series PG's and in particular PGE1 
is of great value. 

DETAILED STATEMENT OF THE PRESENT INVENTION 

In the light of the general discussion above the 
present invention in its various aspects may be summarised as: 
A. A method of treating any condition in which enhancement 

of 1-series PG production, or more broadly influence of the 
l-series/2-series PG balance in the body in favour of 1-series 
PG"s, is indicated, and particularly, any of the conditions 
listed earlier herein, which comprises administering an 
effective amount of (a) one or more essential fatty acids, 
particularly y-linolenic acid and/or dihomo-y-linolenic acid 
(which may optionally be in association with linoleic and if 
desired other fat acids) , said acids being used if desired as 
physiologically functional derivatives thereof, in conjunction 
with (b) an effective amount of glutathione. 
B. A method of treating cancer in particular, which 

comprises administering an effective amount of (a) and (b) 
as last, preferably in conjunction with (c) an effective amount 
of thioproline or other agent suitable for therapeutic 
administration and capable of bringing about reverse transform- 
ation - 

C» A pharmaceutical composition per se, comprising essential 

fatty acids as above in conjunction with said material (b) and 
optionally (c) alone or in an acceptable pharmaceutical vehicle. 
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D. Said compositions when specifically presented for use 

against the conditions referred to and in particular against 
cancer and inf lammatory disorders, 
DOSE RANGES 

Dose ranges in humans , those for GLA and DGLA being 
given later, for example: 

Glutathione 10 mg to 100 g/day, preferably 

2 g to 20 g/day 
Thioproline 100 mg to 35 g/day , preferably 

1 to lO g. A convenient specific 
amount is 40 mg/kilo body weight/ 
day Cca3 g/day) 
Dose ranges for materials auxiliary to those of the 
invention are as discussed in the inventor's prior applications 
referred to herein. All the materials may be given in doses of 
for example one half, one third or one quarter of the above 
amounts . 

RELATIONSHIP TO PREVIOUS PROPOSALS 

The above approach may be used in combination with the 

use of other materials as disclosed in the inventor's European 

Patent Applications. 

These materials include zinc, penicillin and fc-lactam 

antibiotics generally, (European Patent Specification No. 

A 0 003 407) and also penicillamine, phenformin and levamisole 
(European Patent Specification No. A 0 004 770) when the other 
effects of these materials are acceptable, all of which are 
believed to enhance mobilisation of DGLA reserves and hence 
ensure that administered GLA and DGLA go into synthesis of 
PG's. The materials also include ascorbic acid, ethyl alcohol, 
and naloxone, nalorphine, levallorphan and other opiate 
antagonists (European Patent Specification No. A O 019 423) , a 
class which enhance physiological synthesis of 1-series PGs 
from DGLA without substantially enhancing synthesis of 2-series 
PGs from AA. 
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Further, there is evidence that thromboxane A2 
Cproduced in the body along with the endoperoxides giving 
rise to 2-series PGs) indirectly enhances formation of PGE1. 
Substances such as colchicine/ amantadine/ griseofulvin; 
vinblastine/ vincristine and other Vinca alkaloids? interferon 
and melatonin/ which are also discussed in the pending patent 
applications (European Patent Specification No. A O 004 770) 
and which seem to increase production or action of thromboxane 
A2, are thus also desirably used in conjunction with the 
compositions of the present invention* 

Reference may be made to the above published specifications 
for further details. The materials of the present invention 
may also be used in conjunction with the materials disclosed 
in published European Patent Specification No. A O 035 856 
namely chloroquine and other 4-aminoquinolines including 
amodiaquine and hydroxychloroquine; diidohydroxyquin and other 
8-hydroxy and 8-aminoquinolines including iodochlorhydroxyquin/ 
chiniofon, pentaquine, isopentaquine and primaquine; quinacrine 
(mepacrine) and other acridines; quinidine, quinine and procaine; 
emetine, metronidazole and other antiprotozoals; and 
spironolactone and other modified steroids, all of which 
influence the 1- series/ 2- series PG balance in the body in 
favour of 1-series PGs. 

The purpose of these materials is thus not only to help 
in the restoration of 1-series PG production but to maintain 
a proper 1-series/ 2-series PG balance. 
PACKS 

If it is not desired to have compositions comprising the 
active materials together, as listed above, packs may be 
prepared comprising the materials presented for separate or part 
joint and part separate administration in the appropriate relative 
amounts, and such packs are within the purview of the invention. 



0087865 



DIETARY COMPOSITIONS 

The invention is chiefly described in terms of 
pharmaceutical compositions, but it will be understood that 
the y-linolenic and other acids, being in the nature of 
dietary supplements, could be incorporated in a dietary 
margarine or other foodstuffs; such foodstuffs, possibly 
containing other active materials and generally referred to in 
this description as dietary or pharmaceutical compositions, 
are within the purview of the invention and thus of the term 
pharmaceutical compositions, packs or the like. 
VETERINARY APPLICATIONS 

It will be understood that where a disorder of a kind 
calling for treatment in animals arises, the invention while 
described primarily in terms of human medicine and treatment 
is equally applicable in the veterinary field* 
AMOUNTS OF y-LINOLENIC AND OTHER ACIDS SPECIFICALLY 

A preferred daily dosage for all purposes for an adult 
(weight ca 75 kg) is from 0.05 to 0.1 up to 1, 2, 5 or even 
lO g as required of f-linolenic acid or equivalent weight 
calculated as -y-linolenic acid or a physiologically functional 
derivative thereof. Amounts in particular may be O.l to l.O g 
daily. Corresponding doses of the Oenothera oil discussed 
below containing 8 to lo% of y-linolenic acid, are easily 
calculated. In place of, or in .addition to, y-linolenic acid, 
one may use dihomo-Y-linc-lenic acid or a physiologically 
functional derivative thereof, in amounts equivalent in molar 
terms to y-linolenic acid and calculated as such. Other EFA's 
are likewise related back to y-linolenic acid in molar terms. 
This dosage can for example be taken as a single dose or 
divided into 2, 3 or 4 subdivisions thereof as convenient. 
FORMS 'AND 'SOURCES 'OF Y-LINOLENIC AND OTHER ACIDS 

Suitable physiologically functional derivatives, 
convertible in the body to GLA or DGLA to enter the 
biosynthetic pathway given earlier herein, are physiologically 
acceptable salts, esters (particularly glycerides and simple 
C -C alkyl esters), amides and phospholipids. Indirect 



12 - 



0087865 



identification of useful derivatives is by their having 
the valuable effect in the body of the acid (GLA or DGLA) 
itself, but conversion can be shown directly by gas 
chromatographic analysis of GLA or DGLA concentration in blood, 
body fat, or other tissue by standard techniques for example 
those of Pelick et al p. 23, "Analysis of Lipids and 
Lipoproteins" Ed. Perkins, American Oil Chemists Society, 
Champaign, Illinois, U.S.A. C1975) into compositions in the 
form of an available oil having a high y-linolenic acid 
content, hence references to "oil" herein. 

At the present time known natural sources of oils 
having a high Y-linolenic acid content are few (there are no 
known natural source of significant amounts of dihomo~Y~linolenic 
acid) . One source of oils currently available is the seed of 
Evening Primrose species such as Oenothera biennis L . and 
Oenothera lamarckiana, the oil extract therefrom containing 
Y-linolenic acid (about 8%) and linoleic acid (about 72%) in 
the form of their glycerides together with other glycerides 
Cpercentages based on total fatty acids) * Otiier sources of 
Y-linolenic acid are Borage species such as Borago officinalis 
which, though current yield per acre is low, provide a higher 
source of Y-linolenic acid than Oenothera oil. Recent studies 
on fungi which can be cultivated by fermentation promise a 
fungal oil source. 

The seed oil extracts referred to above can be used as 
such or can for example if desired be fractionated to yield 
an oily composition containing the triglycerides of Y-linolenic 
and linoleic as the main fatty acid components, the Y-linolenic 
acid content being if desired a major proportion. Seed oil 
extracts appear to have a stabilising effect upon any dihomo-Y- 
linolenic acid or physiologically functional derivative thereof. 
PHARMACEUTICAL PRESENTATION 

The compositions according to the invention are 
conveniently in a form suitable for oral, rectal, parenteral or 
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or topical administration in a suitable pharmaceutical 
vehicle, as discussed in detail for example in Williams U.K. 
Patent Specification No, 1 082 624, to which reference may be 
made, and in any case very well known generally for any 
particular kind of preparation. Thus for example tablets, 
capsules, ingestible liquid or powder preparations, creams 
and lotions for topical application, or suppositories, can 
be prepared as required. Injectable solutions of hydrolysed 
Oenothera oil may be prepared using albumin to solubilise 
the free acid. 

Advantageously, a preservative is incorporated into 
the preparations. a -Tocopherol in a concentration of about 
0.1% by weight has been found suitable for the purpose. 

It will be understood that the absolute quantity of 
active ingredients present in any dosage unit should not 
exceed that appropriate to the rate and manner of administration 
to be employed but on the other hand should also desirably 
be adequate to allow the desired rate of administration to be 
achieved by a small number of doses. The rate of 
administration will moreover depend on the precise 
pharmacological action desired. 

The following Examples serve to illustrate pharmaceutical 
compositions useful in treatment according to the invention: 

EXAMPLES 

Pharmaceutical compositions contain a unit dose of an 
oil extract from the seeds of Oenothera biennis L. , and of one 
of the active materials of the present invention, optionally with 
added DGIA for example as dihomo-y-linolenate. They may be 
presented by encapsulation of the natural oil in soft gelatin 
capsules by known methods. 

The oil is extracted from the seeds by one of the 
conventional methods of extraction such as cold pressure, screw 
pressure after partially cooking the seed, or solvent extraction. 
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Fractionation of a typical sample of this oil shows a 
yield of 97.0% in the form of methyl esters f with the relative 
proportions : 

Palmitate 

Stearate 

Oleate 10.15 
Linoleate 7 2. 6 

y-linolenate 8.9 
As preservative, a-tocopherol is added to the oil in a 
concentration of 0.1%. 

Gelatin capsules containing oil extracts prepared as 
described above, each having the following contents of active 
ingredients (0.5 g oil extract = ca 0.045 g -y-linolenic acid), 
are prepared in conventional fashion. 

The following Examples 1 and 2 give capsules that may 
be given in treatment of inflammatory disorders and the other 
conditions listed earlier, and generally in the treatment of 
conditions in which influence of the l-series/2-series PG 
balance in the body if favour of 1-series PG's is indicated. 

EXAMPLE 1 
Capsules containing: 

0.5 g Evening Primrose oil 
2 g glutathione 
to be taken two capsules three times a day. 

EXAMPLE 2 

Capsules to be taken as above, containing 
0.5 g Evening Primrose oil 
10 mg methyl dihoiiK}-Y-li nol - enate 
1 g glutathione 

EXAMPLE 3 

Capsules as in Examples 1 and 2 but containing also 
thioproline 500 mg may be given specifically in the treatment of 
cancer. 
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CLAIMS 

1. A pharmaceutical composition comprising one or more 
essential fatty acids in conjunction with glutathione. 

2. A composition according to claim 1, wherein the or each 
essential fatty acid is y-linolenic acid or dihomo-y-linolenic 
acid or physiologically functional derivative thereof. 

3. A composition according to claim 1 or 2 presented for 
administration to give O.OS to lO g y-linolenic acid daily or 
molar equivalent of dihomo-y-linolenic acid, derivative/ or 
other essential fatty acid. 

4. A composition according to any preceding claim, presented 
for administration to give lO mg to 10O g glutathione daily. 

5. A composition according to claim 4, wherein said amount 
is 2 g to 20 g daily. 

6. A composition according to any preceding claim comprising 
further a therapeutically administrable reverse transforming 
agent. 

7. A composition according to claim 6, wherein said agent 
is thioproline. 

8. A composition according to claim 7, presented for 
administration to give 1O0 mg to 35 g thioproline daily. 

9. A composition according to claim 8, wherein said amount 
is 1 to lO g daily. 

10. A pharmaceutical pack comprising the materials :set out in 
any preceding claim, presented separately, or one or more 
separately and others together, but for joint administration. 

11. When for use in the treatment of any condition in which 
influence of the l-series/2~series PG balance in the body in favour 
of 1-series PG's is indicated, the composition of any of claims 

1 to 5 or the pack of claim 10 as referring thereto. 

12. When for -use in the treatment of inflammatory disorders, 
the composition of any of claims 1 to 5 or the pack of claim lO 
as referring thereto. 
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13. When for use in the treatment of cancer, the 
composition of any of claims 1 to 9 or the pack of claim 
lO. 



